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Abstract  -The  outcome  of  kidney  transplants  from  unrelated 
live  donors  or  from  cadaver  kidneys  have  been  reported  to  be 
strongly  influenced  by  HLA  compatibility.  Due  to  the  diffi¬ 
culty  of  allocation  of  kidneys  for  identical  HLA  match,  to  in¬ 
crease  patients’  chances  of  receiving  transplants,  consequently, 
matching  has  been  proposed  of  deduced  amino  acid  residues  of 
the  individual  HLA  molecules  shared  by  cross-reactive  antigen 
groups(CREGs).  Currently  many  hospitals  in  China  use  sero¬ 
logical  method  for  HLA  typing,  some  of  them  use  DNA  based 
technology  for  HLA  typing.  But  most  hospitals  in  China  per¬ 
form  HLA  matching  manually.  We  have  developed  a  database 
application  system  with  a  program  which  can  quickly  find  the 
most  suitable  individuals  in  need  of  kidney  transplants  from 
the  waiting  list  for  an  available  donor.  Besides  0-3  mismatch 
of  HLA-A,B,  and  DR,  the  program  works  with  a  criteria  of 
CREGs  and  permissible  HLA-DR  mismatch.  We  noticed  some 
different  definitions  of  CREGs  in  the  literatures  and  some  di¬ 
vergence  of  views  about  permissible  mismatch  concept,  it  is 
also  our  goal  to  evaluate  above  criteria  with  statistical  clinical 
results.  Our  system  also  covers  virtually  all  aspects  to  meet 
the  requirements  of  most  hospitals’  urological  departments. 
Its  features  include  patient  information  management,  various 
statistical  reports,  and  so  on.  Currently  it  is  in  use  at  two 
famous  hospitals  in  China. 
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1.  INTRODUCTION 

Tissue  typing  is  the  detection  of  antigens  on  the  surface 
of  lymphocytes.  These  antigens  make  up  the  HLA  (Hu¬ 
man  Leukocyte  Antigen)  system.  The  true  function  of 
the  HLA  system  is  that  HLA  antigens  restrict  and  there¬ 
fore  regulate  the  immune  response  in  a  highly  specific 
way.  It  is  widely  discussed  in  the  literatures  about  the 
roles  and  criteria  of  HLA  matching  in  transplantation1, 
To  debate  with  the  view  point  that  HLA  matching  in  kid¬ 
ney  transplantation  from  unrelated  live  donors  is  super¬ 
fluous,  Gerhard  Opelz  2  analyzed  the  influences  of  HLA 
matching  on  the  outcome  of  2281  transplants  from  un¬ 
related  live  donors  from  1986  to  1995  at  198  transplant 
centers,  and  concluded  that  the  effect  of  HLA  compati¬ 
bility  on  graft  outcome  is  strong  and  statistically  highly 
significant.  Some  other  authors’  studies  indicated  that 
HLA  matching  should  be  a  main  factor  in  the  allocation 
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of  kidneys  from  cadaver  donors.  In  general,  many  statis¬ 
tical  studies  indicated  that  a  better  HLA  match  between 
donor  and  recipient  leads  to  a  better  graft  and  patient 
survival  rates. 

To  quickly  find  the  most  suitable  individuals  in  need  of 
kidney  transplants  from  the  waiting  list  for  an  available 
donor,  we  have  developed  a  database  system  that  will 
meet  the  requirements  of  most  hospital’s  urological  de¬ 
partments  in  China.  Besides  identical  HLA  match,  the 
program  works  with  a  criteria  of  CREGs  and  permissible 
HLA-DR  mismatch. 

Although  there  is  controversy  over  the  permissible  mis¬ 
match  concept  3,  our  program’s  algorithm  is  subject  to 
change  if  a  more  authorized  criterion  is  published  in  lit¬ 
eratures  or  found  by  our  own  evaluation. 

2.  MATERIALS  AND  METHODS 

The  program  contains  the  following  functional  aspects:  1. 
User  login  interface:  different  user  should  have  different 
limits  of  authority.  Super  user  can  perform  the  follow¬ 
ing  tasks:  adding  a  new  user,  deleting  a  user,  modifying 
password. 

2.  Patient  registration  interface:  entering  a  new  patient 
record,  browsing,  editing,  deleting  a  record,  records  for 
pre-operation  test,  records  for  during  operation  tests. 

3.  HLA  matching:  entering,  browsing,  editing,  deleting 
a  donor’s/recipient’s  record;  searching  recipient  records 
from  waiting  list  to  match  a  specific  donor;  display  or 
print  search  result. 

4.  Post-operation  testing  records. 

5.  Statistics  and  various  reports. 

To  use  this  program,  both  the  donor  and  recipient  of 
a  transplant  had  to  be  typed  for  the  HLA- A,  -B  and 
-DR  loci  by  serological  techniques.  Donors’  and  recipi¬ 
ents’  HLA  data  should  be  entered  into  our  database  from 
a  friendly  user  interface.  The  HLA  matching  program 
works  with  the  following  algorithm:  First,  select  a  donor’s 
record  from  the  donors’  list,  then  click  a  button,  the  pro¬ 
gram  will  display  search  results  in  a  few  seconds.  The 
program  offers  two  options:  (l)Identical  match; 

(2)  CREG  or  permissible  mismatch. 

For  identical  match,  the  program  gives  three  groups  of 
search  results:  (1)  0  1  A,B,DR  mismatch(MM);  (2)  0  2 
MM:  (3)  0  3  MM.  Select  option  2  will  get  the  following 
three  groups  of  results:  (1)  1DR  identical  match,  5  other 
antigens  belong  to  CREG  (A,B)  or  permissible  mismatch 


Report  Documentation  Page 


Report  Date  Report  Type 

25  Oct  2001  N/A 

Dates  Covered  (from...  to) 

Title  and  Subtitle 

Contract  Number 

A  Database  Application  tor  Donor-Recipient  HLA  Match  Used 
in  Kidney  Transplantation 

Grant  Number 

Program  Element  Number 

Author(s) 

Project  Number 

Task  Number 

Work  Unit  Number 

Performing  Organization  Name(s)  and  Address(es) 

Capital  University  of  Medical  Sciences  Dept,  of  BME  Beijing, 
100054,  P.R.  China 

Performing  Organization  Report  Number 

Sponsoring/Monitoring  Agency  Name(s)  and  Address(es) 

Sponsor/Monitor’s  Acronym(s) 

US  Army  Research,  Development  &  Standardization  Group 
(UK)  PSC  802  Box  15  FPO  AE  09499-1500 

Sponsor/Monitor’s  Report  Number(s) 

Distribution/Availability  Statement 

Approved  for  public  release,  distribution  unlimited 

Supplementary  Notes 

Papers  from  23rd  Annual  International  Conference  of  the  IEEE  Engineering  in  Medicine  and  Biology  Society,  October 
25-28,  2001,  held  in  Istanbul,  Turkey.  See  also  ADM001351  for  entire  conference  on  cd-rom.  ,  The  original  document 
contains  color  images. 

Abstract 

Subject  Terms 

Report  Classification 

unclassified 

Classification  of  this  page 

unclassified 

Classification  of  Abstract 

unclassified 

Limitation  of  Abstract 

UU 

Number  of  Pages 

3 

Proceedings  -  23rd  Annual  Conference  -  IEEE/EMBS  Oct.25-28,  2001,  Istanbul,  TURKEY 


(DR);  (2)  1DR  identical  match,  4  other  antigens  belong 
to  CREG  (A,B)  or  permissible  mismatch  (DR);  (3)  1DR 
identical  match,  3  other  antigens  belong  to  CREG  (A,B) 
or  permissible  mismatch  (DR).  HLA  antigens  present  in 
the  donor  but  absent  in  the  recipient  were  counted  as 
mismatches.  About  CREG,  we  referenced  a  CREG  ta¬ 
ble  published  by  South  Thames  Tissue  Typing  Center. 
About  Permissible  mismatch,  we  referenced  a  table  pub¬ 
lished  by  Etsuko  Maruya,  Steve  Takemoto,  and  Paul  I, 
Terasaki4. 


3.  RESULTS 

The  system  covers  virtually  all  aspects  to  meet  the  re¬ 
quirements  of  a  urological  departments.  It  includes  pa¬ 
tients’  registration,  donor-  recipient  HLA  match,  records 
of  patient  test  history,  and  statistical  functions.  It  also 
can  produce  a  multiple  of  common  reports. 

Figure  1  is  the  user  interface  for  patient  registration.  It 
contains  four  pages:  patient’s  ID  and  common  informa¬ 
tion,  records  of  patient  test  before  operation  and  dur¬ 
ing  operation,  and  patient  records  browsing.  The  HLA- 
phenotypes  of  the  patient  and  the  donor  also  should  be 
entered  here. 


Figure  1.  User  interface  for  patient  registration. 

After  clicking  on  a  button  at  the  top  of  this  interface, 
the  patient  test  history  interface  appears(see  figure  2). 
Kidney-  transplanted  patients  should  be  tested  regularly, 
and  kept  the  testing  records  in  the  database,  those  records 
can  be  used  for  patient  treatment,  and  also  for  statistical 
analyzing  purpose. 

By  clicking  a  button  of  ”HLA  matching”  from  the 
main  window  of  this  program,  the  HLA  matching  win¬ 
dow  is  presented.  This  window  contains  three  pages:  re¬ 
cipient  list,  donor  list,  and  matching  results.  The  HLA- 
phenotypes  of  each  recipient  and  each  donor  should  be 


Figure  2.  User  interface  for  patient  test  history. 


entered  here.  Every  antigen’s  data  could  be  entered  eas¬ 
ily  just  by  clicking  the  corresponding  field  and  then  select 
an  item  from  the  pop-down  list. 

Click  the  button  at  the  bottom-right  corner  of  the  donor 
page,  the  option  menu  will  indicate.  Select  a  choice,  then 
click  the  OK  button,  the  program  searches  the  suitable 
recipients  who  with  the  selected  donor  are  met  the  HLA 
matching  criteria  stated  in  the  METHOD  section.  After 
a  few  seconds,  three  groups  of  searching  results  show  on 
the  third  page  of  HLA  matching  window  (see  figure  3). 


Figure  3.  HLA  matching  results. 

HLA  matching  program  produces  a  multiple  of  com¬ 
mon  reports  including:  monthly  PR  A  report;  recipient 
list;  donor  List;  transplants  done  this  year;  patient  test 
history....  It  also  includes  the  HLA  matching  results.  Fig¬ 
ure  4  presents  an  example  of  such  a  report.  This  program 
is  currently  in  use  at  two  famous  hospitals  in  China. 
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Figure  4.  A  report  of  HLA  matching  results. 

4.  DISCUSSION 

Currently,  the  data  format  of  our  program  is  suitable  for 
serological  HLA  typing.  Later  on  we  shall  improve  our 
program  to  manage  HLA  typing  result  both  from  sero¬ 
logical  and  DNA  methods. 
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